Background In 2015, the need for equitable access to cancer treatments in low-and middle income countries was underscored by the addition of 16 essential cancer medicines to the 19th World Health Organization (WHO) model list of essential medicines (WHO EML). This study assessed the degree to which this expanded WHO EML from 2015 has influenced inclusion of cancer medicines in the most recent national essential medicines lists of the countries of the WHO South-East Asia Region.
Chivukula & Tisocki: Essential cancer medicines in national lists of the WHO South-East Asia Region countries, where patients often present with advanced disease, further limiting treatment options and benefits. 4 After a long absence from the global health agenda, the substantial and increasing burden of noncommunicable diseases was recognized by the United Nations in 2011, at the High-level Meeting of the General Assembly on the Prevention and Control of Non-communicable Diseases. 5 The political declaration of the meeting acknowledged that "the global burden and threat of non-communicable diseases constitutes one of the major challenges for development in the twenty-first century, which undermines social and economic development throughout the world and threatens the achievement of internationally agreed development goals". 5 The resulting commitment by countries, including the Member States of the WHO South-East Asia Region, to raise awareness of and combat noncommunicable diseases, included promoting access to comprehensive and costeffective prevention, treatment and care for the integrated management of noncommunicable diseases, with increased access to affordable, safe, effective and quality medicines. 5 Following the political declaration, WHO Member States agreed the voluntary global targets of the Global action plan for the prevention and control of noncommunicable diseases 2013-2020, including a 25% relative reduction in the overall mortality from cardiovascular diseases, cancers, chronic respiratory diseases and diabetes. 6 
Availability and affordability of essential medicines for noncommunicable diseases in low-and middle-income countries
The availability of essential medicines for noncommunicable diseases in low-and middle-income countries is lower than that for communicable diseases. 7 Furthermore, these medicines are less available in public facilities than in private facilities. 8 Unaffordable medicines disproportionately impact poor and disadvantaged populations and impede a country's social and economic development. In India alone, as many as 63 million people are forced into poverty every year, owing to catastrophic health expenses, the majority of which are outof-pocket payments for medicines. 9 The impoverishing impact of unaffordable out-of-pocket costs is a major barrier to the management of noncommunicable and chronic communicable diseases, especially when medicines need to be taken on a continued basis. 10 There are also notable differences among the noncommunicable diseases; for example, essential medicines for cancer and diabetes are less affordable than treatments for hypertension.
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Challenges to accessing comprehensive cancer care Access to medicines is just one component of equitable access to comprehensive cancer care, especially in low-and middleincome countries. Detection and treatment programmes require coordination of multiple disciplines, from pathology to radiation and surgery, at various levels of care. Molecular confirmation through immunohistochemistry may be required to select the appropriate, targeted treatment. 12 Access to cancer care must therefore be strengthened across the care continuum. In addition, policies are needed to promote prevention through expanded vaccination coverage (i.e. human papillomavirus [HPV] vaccine to prevent cervical cancer and head and neck cancer); increase early detection through screening at primary care; and improve access to palliative care to ease suffering and pain. 13 Universal health coverage and the Sustainable Development Goal for health 14 can only be achieved in the WHO South-East Asia Region by 2030 if there is significant improvement in access to medicines and health care. 15 The challenges to access are amplified in cancer care, spanning intensive engagement with prevention and detection at the primary care level, to specialized treatment, all of which require investment in health infrastructure and a qualified workforce. Improving access to cancer care must also link affordability and accessibility, by improvements such as strengthening public procurement and supply systems for essential cancer medicines.
Inclusion of cancer medicines in national lists of essential medicines
Essential medicines are intended to be available within the context of functioning health systems, at all times in adequate amounts, in the appropriate dosage forms, with assured quality and at a price the individual and the community can afford. 16 Essential medicines satisfy the priority health-care needs of the population and are selected with due regard to cost effectiveness, although cost alone does not preclude selection. 17 A list of essential medicines serves as a cost-effective planning tool for health systems, by including a limited set of products that best serve the population's health needs and provide safe and effective treatments for the majority of communicable and noncommunicable diseases. 16 The WHO model list of essential medicines (WHO EML) is not prescriptive. 18 It is designed to guide governments in developing national lists of essential medicines. In practice, countries use the WHO EML as a starting point to evaluate the relevance of a medicine to their unique epidemiological situation (i.e. disease prevalence) and health system costs. Periodic review is required to add or remove items and ensure relevance according to the best available evidence for therapeutic options. The WHO model list of essential medicines is revised every 2 years, following the review of an expert committee, and, likewise, countries are recommended to regularly update their national list of essential medicines. 19 In practice, a country's national list of essential medicines may guide the procurement and supply of medicines in the public sector; medicine reimbursement schemes (such as health insurance); medicine donations; and local medicine production. Indeed, identification of a medicine as essential, by WHO and individual countries, has stimulated the entry of new manufacturers where there were shortages, underscored a medicine's importance, and rallied stakeholder support to improve affordability and access, as was seen with antiretroviral medicines for HIV/AIDS. were added after reviews in 1984, 1995 and 1999. Rather than augmenting the most recent list of 30 cytotoxic and adjuvant medicines for cancer already listed in the WHO EML, the experts convened by UICC developed a new approach, beginning with identification of cancer types that would most benefit from systemic treatment and/or cause the largest burden on the population. Thus, diseases were chosen that (i) are highly responsive to treatment but rare (chronic myeloid leukaemia); (ii) are highly responsive to treatment and common (breast cancer); and (iii) have a lower response to treatment but are highly burdensome (non-small-cell lung cancer). 21 The 19th revision of the WHO EML in 2015 22 was therefore highly significant because it added 16 essential cancer drugs, including three high-cost medicines, imatinib, rituximab and trastuzumab, and therefore underscored the importance of improving equitable access to innovative treatments for cancer that are widely unavailable in low-resource settings. 23 The long-term aspiration, likened to the 20-year progression of access to HIV/AIDS treatment, is to shape market forces and reduce the prices of essential cancer medicines so they are affordable and accessible, thereby expanding coverage. While there are obvious differences between the disease dynamics and options for prevention and treatment of cancer and HIV/AIDS, the point here is to focus on unifying shared strategies, 24 like national lists of essential medicines, to improve equitable access to medicines.
Access to cancer medicines in the WHO South-East Asia Region
A recent analysis by Cuomo and Mackey found that the degree of concordance between national formularies of low-and middleincome countries and the 19th WHO EML regarding cancer medicines was less than 50%. 25 In 2014, a study by Bazargani et al. 27 All countries in the region have revised their national formularies since these previous studies. Therefore, the present study aimed to report current country-level alignment of essential cancer medicines in the WHO South-East Asia Region with the 19th WHO EML. Of note, there is no standard methodology to compare alignment between national lists of essential medicines and WHO model lists. The level of alignment, in terms of cancer medicines, has rarely been studied, and the few prior studies focus on global comparisons, with subgroup analysis of WHO regions. To the authors' knowledge, this is the first study to survey the selection of essential medicines for cancer in a group of countries within a WHO region.
The composition of the WHO South-East Asia Region, with small and large pharmaceutical markets with a range of manufacturing capacities and supply-chain issues, offers a unique frame of comparison and consideration for access issues. The aim of presenting this country-level comparison of the WHO South-East Asia Region is to stimulate discussion on improving access to cancer medicines at country and subregional levels. As expressed by key coordinators of the 2015 WHO EML, "the challenge is to provide access to effective medicines without creating ad hoc vertical programmes and, at the same time, to avoid diverting funds from other important health-care services". 20 As such, as a first objective, this paper presents the inclusion of cancer medicines in national lists of essential medicines from the WHO South-East Asia Region. The second objective was to further explore the availability and affordability of selected cancer medicines in countries in the region, based on a recent survey by the European Society for Medical Oncology (ESMO) of the availability, outof-pocket costs and accessibility of antineoplastic medicines outside of Europe. 28 In an accompanying paper in this issue of the WHO South-East Asia Journal of Public Health, these findings are linked to a discussion on how to improve access, including -but not limited to -managing costs through regional cooperation; coordinated procurement mechanisms; price controls; differential pricing; and licensing agreements. 29 
Methods

Data collection
The most recent national lists of essential medicines from the 11 countries of the WHO South-East Asia RegionBangladesh (2016), 30 Bhutan (2016) Exploring the availability and affordability of selected cancer medicines The ESMO survey used an online survey tool adapted from prior collaborative studies, which was completed by at least 28 Data were collected during 2015 and externally validated and corrected, as necessary, in the first half of 2016. The results on "actual availability with a valid prescription" were categorized as available "always", "usually", "half", "occasionally", or "never", and those on "out-of-pocket cost" were categorized as "free", "partial cost" or "full cost" (based on reimbursement for indication). 28 Although an estimate of relative affordability was not detailed (i.e. comparison to per capita income, or number of days' wages needed to purchase a course of treatment by the lowest-paid unskilled government worker), it may be assumed that a full-cost cancer medicine is not affordable to the majority of the population in a low-or middle-income country.
The ESMO study included data from six countries from the WHO South-East Asia Region: Bangladesh, India, Indonesia, Myanmar, Nepal and Thailand. Of the cancer medicines surveyed by ESMO from national reimbursement lists, the six cancer medicines that were common to all six countries' national lists of essential medicines were selected, to compare their availability and affordability. These were bleomycin, cyclophosphamide, doxorubicin, vinblastine and vincristine, which had been included in the WHO EML before 19th revision in 2015, and cisplatin. Cisplatin is an illustrative example of the dynamic nature of selected medicines based on available evidence, as it was first added to the WHO EML in 2000, removed and replaced by carboplatin in 2009, and then reintroduced in the 19th WHO EML in 2015, after both agents were recognized as required. 41 
Results
Alignment of essential cancer medicines in national lists of essential medicines in the WHO South-East Asia Region
Of the 38 selected essential cancer medicines included in the 19th WHO EML, a mean of 18.0 (range 2-33) were included in the national lists of countries in the WHO South-East Asia Region. Thus, the mean percentage alignment of national lists of essential medicines for the region to the 19th WHO EML was 47% (range 5-87%) (see Fig. 1 ). Overall, most countries of the region included more than half of the selected essential cancer medicines. However, the alignment of the national lists of essential medicines in four countries was lower than half, with Bangladesh closer to one third, and the smallest countries by population, Bhutan, Maldives and Timor-Leste, even lower (see Fig. 1 ). Fig. 1 ). Of note, no medicines from this newer group were included in the three countries with the lowest alignment: Bhutan, Maldives and Timor-Leste. The four countries with the highest number of newer medicines were Myanmar, India, Thailand and Sri Lanka.
Twenty-five of the 38 essential cancer medicines listed in the 2015 WHO EML were included prior to the 2015 revision (light shaded area in Fig. 1 ). National lists of essential medicines of countries of the WHO South-East Asia Region included a mean of 14.6 of these medicines (range 2-21). The mean alignment for this group included prior to 2015 across the region was 59% (range 8-84%), markedly greater than the mean for the group of newer medicines added in the 2015 revision, of 26% (range 0-92%). No country had 100% alignment with this subgroup of 25 medicines. Table 1 summarizes the 38 cancer medicines in ascending order, based on the number of countries of the WHO SouthEast Asia Region including the medicine in their most recent national lists of essential medicines. This table details the uptake of newer agents and high-cost medicines, including imatinib for chronic myeloid leukaemia in India, Myanmar and Thailand and trastuzumab for early-stage and metastatic breast cancer in India, Sri Lanka and Thailand. Overall, the newer agents cluster towards lower inclusion.
Enablers and barriers to access
The six selected cancer medicines -bleomycin, cyclophosphamide, doxorubicin, vinblastine and vincristine, plus cisplatin -were among those most often occurring in the national lists of the region's countries; all were included in at least 8 of the 11 national lists of essential medicines.
In the six countries assessed in the ESMO survey, overall, the six essential cancer medicines surveyed were always or usually accessible with a valid prescription (see Table 2 ). By contrast, the out-of-pocket costs ranged from free to full cost, suggesting unaffordability and financial risk for many patients.
Of the six countries surveyed, Thailand and Indonesia enable access to affordable essential medicines through social health insurance programmes promoting universal health coverage. Not surprisingly, the pattern of always available and free (versus full cost), both enablers of access, was found in countries with social health insurance. Bangladesh, India, Myanmar and Nepal do not yet provide universal medicines coverage as a national policy. The study results suggest that in these countries the cancer drugs surveyed are only available at full cost. While there are limited free drug programmes (the scope of which was beyond this study), cancer medicines may not be included in these countries. There were no examples of limited availability (half, occasionally or never). However, in reality, shortages of free or price-controlled medicines is a known issue, especially in public sector pharmacies. Dominant barriers to access were also included in the ESMO survey and revealed the issues of no supplier or unreliable supply as those most frequently identified.
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Discussion
Inclusion of essential cancer medicines in national lists of essential medicines
In this study, a mean of 18 of 38 (range 2-33) of the selected essential cancer medicines from the 19th WHO EML were included across the most recent national lists of essential medicines from the 11 countries of the WHO South-East Asia Region. Of the 25 medicines listed in the WHO EML prior to 2015, a mean of 14.6 (range 2-21) were included in national lists; and notably fewer of the 13 medicines were added in the 2015 revision (mean 3.4; range 0-12). Similar to Robertson et al., 27 the results of the present study suggest a gap in alignment for cancer medicines added in 2015 to the 19th WHO EML.
Further exploration is needed to understand why many of these cancer medicines included in older WHO model lists, prior to 2015, are still not included in many of the updated national lists of essential medicines in the region. Investigation into in-country challenges to accessing these cancer medicines from older WHO model lists should also be considered.
Given the wide range of alignment across countries, comparisons should be interpreted with caution. The purpose of this study is to provide a crude regional overview of the inclusion of essential cancer medicines for the 11 countries of the WHO South-East Asia Region. The reasons for the relatively lower uptake of the newer essential cancer medicines warrant further exploration.
The countries in the lowest quintile of alignment -Bhutan (13%), Maldives (5%) and Timor-Leste (5%) -are small countries with challenging geographies that lack the capacity for local pharmaceutical production. They may also use alternative strategies, such as sending patients with cancer for treatment abroad.
Overall, the results of this study show a similar pattern to the limited previous research suggesting no significant shift in recent years in increasing the inclusion of essential cancer medicines for both older and newer targeted therapies in national lists of essential medicines. This is despite some national lists in this study being dated post 2015.
In this descriptive analysis, comparing the alignment of cancer medicines included in the national lists of essential medicines to the 19th WHO EML rests on certain assumptions. First, it is assumed that the selection of essential cancer medicines in national lists of essential medicines is indicative of the respective governments' commitment to ensuring equitable access to treatment and reducing the burden of disease. However, it is possible that some prioritized cancer medicines are available, despite not being included in national lists, because they are provided in other ways, such as through donations; specialized hospital lists; on a named patient basis, as commonly used in Bhutan; 42 or other reimbursement models.
Second, it is assumed that the 19th WHO EML is a meaningful standard of comparison, based on the noteworthy addition of cancer medicines. The year of revision should therefore be noted when interpreting the relative alignment of individual country lists. Clearly, not all countries from the WHO South-East Asia Region, have, to date, revised their national lists of essential medicine since April 2015, when the 19th WHO EML was published. Notably, the lists for Nepal and Sri Lanka are from 2014. Also, for the lists revised in 2015 from 20 especially considering the financial implications to health systems of including these highcost medicines.
Interestingly, Sri Lanka's national list of essential medicines was revised for 2013-2014, 38 showing that the five newer medicines were included prior to the 19th WHO EML in 2015. In a review in 2013 of national lists of selected lowand middle-income countries, inclusion of new-generation cancer medicines not yet included in the WHO EML was also observed for India and Indonesia. 43 This lag may reflect in part that the WHO model list had not been updated to keep up with changes in treatment protocols over time.
Previous studies have focused on global comparisons between regions, whereas this analysis focuses on comparing selected essential cancer medicines within a WHO region. In order to ease the comparison of selected medicines across the 11 countries of the WHO South-East Asia Region, the 2015 WHO EML was used as a single reference of comparison, and the analysis was restricted to the 38 essential medicines from Section 8.2 Cytotoxic and adjuvant medicines. As a result, comparisons for certain widely used essential cancer medicines, such as tamoxifen for breast cancer, are not presented here.
Strengthening the link between availability and affordability to improve access Strategies and policies to promote universal health coverage are central to improving the affordability of essential cancer medicines. From the ESMO survey study by Cherny et al. 2017 , 28 it is observed that cancer medicines may be available in the countries of the WHO South-East Asia Region, but not affordable. Full out-of-pocket costs appear to be borne by patients in Bangladesh, India and Nepal, putting these patients and their families at risk of catastrophic expenses that push households into poverty. In Indonesia and Thailand, countries with policies for universal health coverage, the studied medicines are available free of cost, offering financial protection to cancer patients in these countries. Myanmar offers an intermediate example of where some cancer medicines are free, while others are available at full cost. 
